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(54) TRANSMISSION NETWORK SYSTEM AND ITS TRAFFIC GENERATION METHOD AND METHOD FOR EVALUATING NETWORK 
PERFORMANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To evaluate network performance by generating a 
simulated traffic on the higher rank layers of a protocol layer which is owned by a 
network terminal and manages the congestion control in the volume equal to the 
number of designated network terminals. 

SOLUTION: A traffic occurrence pattern generating function part 32 of a client 
terminal 31 generates the time series data on the value of the application use starting 
interval of a single terminal, the number of pieces of data which are sent by an 
application to an evaluation object network 38, the value of the data size and the value 
of the data transmission interval as an example of a random number that is subject to 
a specific probability distribution or a measurement distribution. A traffic generating 
function part 33 generates the traffic in parallel to each other in the volume equivalent 
to the number of simulated terminals. A transport function part 34 sends the generated 
traffic to a server terminal 35 according to the congestion situation of a network. Then 
the simulated traffic are generated in parallel to each other on the higher rank layers of 
a protocol layer that is usually owned by the terminal 31 and manages the congestion 
control in the volume equivalent to the number of designated network terminals. 
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[0005] 

[Means to Solve the Problems] 

In order to solve the above problems, the traffic 
generation method in a communication network system 
5 according to Claim 1 is characterized in that when pseudo- 
traffic for an application is to be generated by modeling 
application traffic per single network terminal by 
specifying distribution functions for an interval of 
starting the use of the application, a number of data items 

10 generated and interval and data size thereof during the use 
of the application, the pseudo-traffic is generated by 
specifying the number of network terminals used and the 
above distribution functions in parallel in an amount 
equivalent to the above specified number of network 

15 terminals at a level above the level of the protocol 

governing congestion control possessed by the above network 

terminals . 

[0006] 

The network performance evaluation method according to 
20 Claim 2 is to be used in a communication network system in 
which when pseudo-traffic for an application is to be 
generated in advance by modeling application traffic per 
single network terminal by specifying distribution functions 
for an interval of starting the use of the application, a 
25 number of data items generated and interval and data size 
thereof during the use of the application, the pseudo- 
traffic is generated by specifying the number of network 
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terminals used and the above distribution functions in 
parallel in an amount equivalent to the above specified 
number of network terminals at a level above the level of 
the protocol governing congestion control possessed by the 
5 above network terminals; and the network performance 

evaluation method is characterized in that the application 
and- number of terminals used in the communication network 
system the performance of which is to be evaluated are 
estimated, and when subjective evaluation by a user is 

10 necessary, the application is actually run while causing the 
above generated pseudo-traffic to occur and prompting the 
user to make subjective judgment of quality; whereas when 
quantitative objective judgment is necessary, the 
application is actually run while causing the above 

15 generated pseudo-traffic to occur, and a judgment is made as 
to whether the desired performance is obtained from the 
network performance obtained when the test traffic is 
generated. 
[0007] 

2 0 The network performance evaluation method according to 

Claim 5 is to be used in a communication network system in 
which performance evaluation is conducted by generating 
traffic to simulate the traffic occurring for an application 
running on a plurality of network, and is characterized in 

25 that, in order to simulate traffic of the above application, 
time-series data for a single network terminal for the value 
of an interval of starting the use of the application, the 
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number of data items transmitted to the network by the 
application during the use of the application, data size 
thereof, and an interval of the transmission of the data, 
are generated as a series of random numbers conforming to a 
5 specific statistical distribution or measurement 

distribution; the time of generation and a data number are 
written in each transmitted data item, in parallel in an 
amount equivalent to a specified number of network terminals, 
for the traffic based on this time-series data, and [the 

10 traffic] is generated in a transmission-side network 
terminal at a level above the level of the protocol 
governing congestion control of the above network terminals; 
the delay of the data is measured by comparing the time of 
generation and the time of arrival at the receiving-side 

15 network terminal; and, when reliability is not secured at 
the lower level governing the generation of the above 
pseudo-traffic, data losses are measured by detecting gaps 
in the above data numbers. 
[0008] 

20 Further, the network performance evaluation method 

according to Claim 6 is to be used in a client/server-type 
communication network system, and is characterized in that 
in order to simulate the traffic of an application at a 
client terminal, time-series data for a single network 

25 terminal for the value of an interval of starting the use of 
the application, the number of data items transmitted to the 
network by the application during the use of the application, 
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data size thereof, and an interval of the transmission of 
the data, are generated as a series of random numbers 
conforming to a specific statistical distribution or 
measurement distribution; request messages to cause 
5 transmission to the subject terminal of data of a specific 
size are sent to a server computer based on the above data 
size value, in parallel in an amount equivalent to a 
specified number of network terminals based on each of the 
above generated values; data of the specified sizes is 
10 received; and response delays and data acquisition delays 

are measured by measuring and comparing request transmission 
times with data reception start times and data reception end 
times . 
[0009] 

15 The communication network system according to Claim 8 

is characterized in comprising, in order to simulate the 
traffic of an application running on a plurality of network 
terminals forming a network, modeling means for modeling 
' application traffic per network terminal, by specifying a 

20 distribution function for an interval of starting the use of 
the application, a number of data items generated and 
interval and data size thereof during the use of the 
application; interface means for specifying the number of 
used network terminals and the above distribution function 

25 when generating pseudo-traffic for the application; and 

traffic generation means for generating pseudo-traffic at a 
level above the level of the protocol governing congestion 
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control of the above network terminals, in parallel in an 
amount equivalent to the above specified number of network 
terminals . 
[0010] 

5 Also, the communication network system according to 

Claim 11 is characterized in comprising, in order to 
simulate the traffic of an application running on a 
plurality of network terminals forming a network, time- 
series data generation means for generating time-series data 

10 for the value of an interval of staring the use of the 
application, the number of data items and data size 
transmitted to the network by the application during the use 
of the application, and the value of data transmission 
interval, as a series of random numbers conforming to a 

15 specific statistical distribution or measurement 

distribution; pseudo-traffic generation means for generating, 
at a level above the level of the protocol governing traffic 
congestion of the above terminal, traffic based on this 
time-series data, in parallel in an amount equivalent to a 

20 specified number of network terminals, by writing in each 
transmitted data item the time of generation and a data 
number; and network performance evaluation means for 
measuring the delay of data by comparing the creation time 
and arrival time on the receiving side, and, when 

25 reliability is not secured at the lower level governing the 
generation of the above pseudo-traffic, measuring data 
losses by detecting gaps in the above data numbers. 
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[0011] 

Further, the communication network system according to 
Claim 12 is a client/server-type communication network 
system in which a network is formed from a client terminal 
5 and a server computer, and is characterized in comprising 

time-series data generation means for generating time-series 
data for the value of an interval of starting the use of an 
application on one network terminal, the number of data 
items and data size transmitted to the network by the 

10 application during the use of the application, as well as 
the value of data transmission interval, as a series of 
random numbers conforming to a specific statistical 
distribution or measurement distribution, in order to 
simulate the traffic of the application; request message 

15 transmission means provided in the above client terminal for 
transmitting to a server computer a request message causing 
the transmission to the subject terminal of data of a 
specified size based on the above data size values, in 
parallel in an amount equivalent to a specified number of 

20 terminals based on each of the above values generated; data 
transmission means provided in the above server computer for 
returning data of the specified data size in response to a 
data transmission request message from the above client 
computer; and, network performance evaluation means provided 

2 5 in the above client computers for receiving data in the 

specified size from the above server computer, and measuring 
response delay and data acquisition delay by measuring and 



6 



comparing the request transmission time with the data 
reception start time and data reception end time. 
[0012] 

By using a communication network system of this 
5 invention, and a traffic generation method and network model 
evaluation method in the system of this invention, traffic 
generated by actual applications can be more accurately 
simulated, and the network can be made scaleable; in 
addition, performance evaluation at the application protocol 
10 level becomes possible. 
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